Since the 
State program budget structure
Under the 2001-02 budget for the State of South Australia, total accrual expenditure on non-commercial sector outputs is expected to be $7,666 million. The combined budget for the Department of Human Services is $2,852 million, which is 33.1 per cent of the State total. Of this, $1,618 million (or 56.7 per cent) has been allocated to Hospital Based Treatment Services (Table 1) . A further $248 million has been allocated to capital investment under the Human Services portfolio. In 1998-99, Commonwealth Government sources (including the Department of Veterans' Affairs) contributed 50.6 per cent of the funding for South Australian public hospitals, and the State Government 44.9 per cent ( Since the introduction by the Commonwealth Government of Lifetime Health Cover, the proportion of South Australians with private health insurance has risen from around 31 per cent to 46 per cent (Table 3) . This proportion has consistently been slightly higher than for Australia as a whole. 
Hospital provision
South Australia has an equivalent number of metropolitan public hospital beds per 1,000 population to Queensland and more than New South Wales, Victoria and Western Australia. The state's available beds in rural regions and in remote regions appear to be at the highest rate of all the Australian jurisdictions (Table 4) . 
Public hospital utilisation

Age-related public hospital utilisation
South Australian public hospital age-specific separation and bed day utilisation rates are lowest between 5-14 years, thereafter increasing with age, at first slowly, then more rapidly from about age 55 onwards (Table 5) .
There is also an increase amongst women during their child-bearing years. These South Australian all age rates are each higher than their equivalents for Australia as a whole, which are 214 (female) and 192 (male) separations per thousand; and 893 (female) and 811 (male) occupied bed days per thousand. Except for females 85 years and older, the South Australian public hospital age-specific separation rates are consistently higher than for Australia as a whole. Except for females 45-54 years and 85 years or older, and males 35-44 and 55-65 years, the South Australian age-specific public hospital occupied bed day rates are higher than for Australia as a whole.
In South Australia, the public sector sustains the majority of the inpatient care load. In 1999-00, public hospitals provided 69.3 per cent of the hospital separations and 73.5 per cent of the hospital bed days (Table 6 ). The South Australian public hospital separation rate at 224.4 per thousand population is 14.2 per cent higher than for Australia overall (Table 7) . South Australian public hospital patient bed days at 781.1 per thousand population are 5.5 per cent higher than for Australia overall. 
Public hospital funding arrangements
A method of casemix-based funding of recurrent expenditure in South Australian public acute hospitals was introduced for the 1994-95 financial year. Currently, metropolitan public hospitals (individually) and country regions are funded for the target amount of patient activity (inpatient and non-admitted) to be undertaken. This method is used to allocate recurrent budgets. The capital investment program is budgeted separately.
The amount of recurrent funds available for public hospitals is determined by the annual appropriation from the Treasury to the Department of Human Services. This is based on the previous year's allocation, allowing (in part or in toto) for adjustments in Award salaries and wages and price indexation -and, in several recent years, after subtracting a percentage to enhance cost efficiency. The Department then uses a combination of variable casemix payments and fixed payment grants to adjust the target amount of activity to fit its financial appropriation.
The activity target is a minimum requirement. If an activity target is not reached, funding may be reduced at marginal cost, which is taken to be 65 per cent of the full price for each lost unit of activity. Under ordinary circumstances, there are no extra funds for a hospital exceeding its activity target. Each hospital is allocated a global budget. If a hospital overspends, the amount is carried forward as a debit to the following year's budget -and may or may not be eventually written off by the Department.
The hospitals are provided with the accounting calculations underlying their budget in detail -down to the level of the individual AR-DRG. Accounting is mainly on a cash rather than an accrual basis. The hospitals have considerable discretion in the way they allocate their target activity and expenditure between their different divisions and types of activity: they might choose to replicate the casemix funding model or to adjust from the base of the previous year's expenditure. The hospital's discretion is subject to certain rules, for example limiting an expansion in intensive care unit activity or capping outpatient activity or, in the country regions, governing fee-for-service medical payments.
Casemix funding is thus part of the method by which the Department of Human Services sets public hospital budgets and also a management tool within the hospital for meeting the budget. Casemix funding should be distinguished from casemix payment, in which an actual financial transaction would be recorded for each patient admission/separation. 
Inpatient funding
During the year, hospital casemix staff code inpatient separations according to the International Classification of Diseases (ICD-10-AM). In doing so, they rely on the treating medical officer having listed and sequenced diagnoses and significant procedure descriptions from supporting documentation in the patient's case notes. This coding is retrospective, i.e. it applies to the known facts on separation rather than prospectively to the presumptive diagnosis on admission.
The ICD-10-AM codes are grouped according to Version 4.1 of the Australian Refined Diagnosis Related Groups (AR-DRGs). This information is then fed into the computerised database known as the Integrated South Australian Activity Collection (ISAAC) to derive summary statistics of the volume of activity.
AR-DRG is a classification of hospital activities, and hence of how much effort has been expended (throughput) -rather than (as rhetoric across the nation would commonly have it) of output produced. No measure is made of the outcome or benefit for the patient, for instance in terms of a gain in health-state utility, such as might be measured in quality-adjusted life-years (QALYs) -there would be major conceptual and technical difficulties in doing so.
To each code in the AR-DRG classification, cost weights derived (since 2000-01) from SA public acute hospital data are applied. Cost weights express the relative amount of resources consumed between different AR-DRGs. Cost weights are averages. Cost weights reflect historic relativities, and their use assumes that prospective cost relativities will not have departed appreciably from the past.
The administrative price of a (typical) patient episode of care is the product of the cost weight multiplied by the benchmark price. An adjustment for the volume and complexity of services is made by setting the benchmark price at different amounts for hospitals of differing degrees of complexity, which also corresponds to the volume of services and to the urban/rural location (Table 8) . The volume of clinical activity is expressed in terms of "EquiSeps", a shorthand for Inlier Equivalent Separations. The availability of cost weights ensures that the total activity budget and the total dollar budget can be thought of as equivalent (see Box 1). The resource allocation for the coming year can thus be expressed both as an activity target and as a capped dollar budget.
Box 1: Some simple mathematics of casemix funding
A further adjustment is made via the "unexplained severity index" assigned to each public hospital as a whole. This index is a further attempt to account for how patients of higher complexity and severity tend to cluster in certain hospitals.
Further details on inpatient funding
In essence, casemix funding relies on determining the average price for each separation by multiplying the benchmark price by the cost weight applicable. The cost weight itself is an average, which relies on the validity of the casemix classification in reflecting resource use homogeneity and clinical relevance. Fine details of the basic casemix model can thus entail variation to either the benchmark price or the cost weight or the casemix classification (Table 9 ).
In practice, the amount of resources used for the clinical management of a set of patients classified under one AR-DRG code may not follow a tight statistical distribution. Some patients require a much longer stay than the average for the relevant AR-DRG and some a much shorter stay. These are known as long stay outliers and short stay outliers respectively, with the two points of separation being known as trim points.
In South Australian public hospitals, trim points are set by the L3/H3 method (i.e. a short stay trim point one third of the average length of stay, and a long stay trim point three times average length of stay for that DRG, but with a short stay trim point only where the ALOS is 4 days or more). Reduced payments are set for short stay outliers, in terms of the weighted occupied bed day (plus theatre where applicable). Long stay outliers are paid per weighted occupied bed day. Where the actual cost of treatment is more than $30,000 above the usual AR-DRG reimbursement, a high cost outlier pool is available for the excess. Nursing home type (also known as maintenance) occupied bed days are paid net per diem in public acute hospitals.
Funding for short stay outlier and acute inlier Aboriginal and Torres Strait Islander (ATSI) patients is increased by 30 per cent over the usual rate. Seasonal funds are made available for the winter bed strategy to meet the increased demand related to respiratory illness, and when necessary for additional emergency activity.
As the name implies, an EquiSep is one hospital separation at unit cost weight. For example, 2 separations each at a cost weight of 1.7 would amount to 3.4 EquiSeps.
Generalizing for inlier separations: Number of inlier EquiSeps = ∑ (number of inlier separations i x cost weight i )
And, Total inlier budget allocation = Number of inlier EquiSeps x benchmark price Hence, Number of inlier EquiSeps = total inlier budget allocation benchmark price
Thus, there are two ways of calculating the number of inlier EquiSeps: from a separations database or from the total inlier budget allocation. This reasoning can be extended to cover all types of acute separations, by incorporating the relevant weighting into an equation analogous to that for inliers. The total EquiSeps is the sum over all these types of acute separation. 
Grants
Public acute hospitals are complex organisations, providing a variety of services, including patient care, health professional education and biomedical research. These give rise to various fixed costs which are not readily accounted for by a variable casemix-based payment. Hence, the casemix funding model includes a set of fixed payments grants (Table 10 ). As experience with casemix funding accumulates, attempts are being made to allocate some of these grants on an activity basis. 
Non-admitted patient funding
With outpatient and emergency attendances, an episode of care is not so readily definable over time as it is for inpatients. A clinic-based classification is used for the South Australian acute public hospitals. Payment rates are set per item of service.
South Australian hospital-based outpatient services have been funded on an output basis since the introduction of casemix funding in 1994-95. The current classification and associated cost weights are from a local multisite study conducted by Coopers and Lybrand during 1997-98. A generic clinic classification covers outpatient clinics and allied health departments: there are 79 types of clinics represented and each actual clinic has to be mapped to this generic clinic list. The emergency department classification is based on the national five-level triage scale and disposition (home, admitted or died) and type of hospital. 
Aggregate measures of public hospital performance
In this section, aggregate measures of public hospital performance are assessed relative to that of comparable hospitals across the nation as a whole.
The South Australian public hospital average length of stay, at 3.8 days for all separations and 6.2 days when same-day separations are excluded, is slightly lower than for Australia overall (Table 12) . The number of patient days per thousand population in South Australian public acute hospitals was 5.5 per cent higher than for comparable hospitals in Australia overall in the latest year for which information is available (Table 13 ). For the same hospitals, the average cost weight of separations, which is an indicator of the relative complexity and resource of admissions within hospitals, was fractionally lower in South Australia. When compared with their peer group across the nation, South Australian public hospitals generally achieve a lower cost per casemix-adjusted separation -except for the group of three large metropolitan non-principal referral hospitals Table 14 ). 
Time trends
Over the five years 1995-96 to 1999-00, directly age-standardised separations per thousand population from South Australian acute public hospitals have increased marginally, and have consistently been at least 10 per cent higher than for equivalent hospitals in Australia overall; and this trend appears to be increasing, with the most recent figure being 14.2 per cent (= 224.4/196.5 in Table 15 ). Over the same period, directly age-standardised patient days of stay per thousand population have declined by 15.1 per cent, with the South Australian figure always somewhat higher than that for Australia overall. Average length of stay (ALOS), either including or excluding same day separations, has declined over the five years, and the South Australian figure has typically been slightly lower than that for Australia overall. Over the same period, the average cost-weight of separations has not departed conspicuously from the comparable figure for Australia overall. 
Influence of socio-economic disadvantage and of rurality
The Social Health Atlas of Australia (Glover et al. 1999 ) provides information on indirect age-sex standardised acute hospital separation ratios (SSR) for 1995-96. While the ratio was slightly higher for Adelaide compared to other capital cities (93 compared to 92), the SSR was 149 for the rest of the State compared with 121 for comparable regions of Australia as a whole (Table 16 ). This was the highest SSR for the rural and remote regions of any State. Conversely, South Australia shared with Western Australia the lowest SSR for private hospital admissions for rural and remote regions, except for the Northern Territory outside Darwin which had more extreme ratios than for any State.
For both major urban centres and non-metropolitan regions across Australia, pages 363 and 366 of the Social Health Atlas demonstrate that total admissions and acute public hospital admissions show a gradient increasing with quintile of socio-economic disadvantage of area of residence. The Atlas also reports scores on the Australian Bureau of Statistics' (ABS) Socio-Economic Indexes for Areas (SEIFA) Index of Relative SocioEconomic Disadvantage (IRSD): of the Australian capital cities, Adelaide had the most adverse score on this measure in 1996; and the South Australian rural and remote areas had a more adverse score than the comparable regions in the four most populous states. Across Adelaide, Map 6.3 of the Social Health Atlas shows that the northern suburbs had a higher SSR for acute public hospitals and the eastern suburbs a lower SSR than for Australia overall -as would be expected from their respective socio-economic status measures. These observations suggest that lower socio-economic status may play a role in South Australia's acute public hospital admission rates being higher than for Australia as a whole. Rural and remote distance and disadvantage may also be implicated, not only because of the impact of lower socio-economic status on health, but also because of referral to metropolitan rather than local hospitals, and because of the paucity of private hospitals outside the metropolitan area.
Staff numbers and salaries
The ratio of average full time equivalent staff per thousand population is higher in South Australian public acute and psychiatric hospitals than in all other jurisdictions except the Northern Territory (Table 17 ). This also holds true for salaried medical officers and for all nurses. In contrast, the average salary of full time equivalent staff in the same hospitals is lower in South Australia than in any other jurisdiction -both for staff overall and for salaried medical officers. (Mathers et al. 1999) . These levels of national health status have been achieved while allocating to mainstream health services about the average amount of resources for the OECD as a percentage of Gross Domestic Product (Anderson and Poullier 1999). South Australians experience at least comparable health status to that of the nation as a whole (Australian Institute of Health and Welfare 2000). Although not grounds for complacency, some combination of plain luck, economic development, physical and social environment, health policy and (probably in this rank order) fair access to effective health services can be implicated.
The perennial debates over public hospital funding have been about whether the total amount of expenditure is sufficient to meet real need across the population, and whether the Commonwealth and the States are meeting their respective obligations. Neither of these issues is within the scope of the present paper. What can be addressed is whether casemix funding has influenced the underlying situation for better or for worse. Ultimately, this has to be a matter of judgement, since an extensive and intensive evaluation design arguably may not have been feasible and in the event has not been forthcoming.
The South Australian casemix based system of public hospital funding is built on a set of administrative prices based on historical average case-weighted expenditure, combined with political judgement regarding overall affordability. Public hospital boards and management are encouraged to focus on activity rather than (as previously) on resource input. They are required to maintain historical activity levels.
The usefulness of a funding model can be envisaged as a function of the signals it sends to organizations and personnel, encouraging them to respond in ways which enhance economic efficiency -and other relevant social goals, such as equity of access to needed services. Casemix classification can also enhance quality assurance activities.
Casemix-based funding directs the attention of clinicians and hospital managers to their costs of production. This represents a major advance in the use of information for management over that available under input-based funding. However, in practice, casemix funding can be a blunt instrument because these decision makers may not have sufficient control over their costs. For instance there is an on-going debate as to what proportion of a hospital's costs are truly variable, as when some staff are on long-term contracts or when expertise is not conveniently divisible into fractions of a person. There remains also the question as to the extent of the diffusion of the casemix-based funding model within the public hospitals to operational units, i.e. the extent to which these hospitals are using casemix to set budgets below divisional level, rather than relying on the traditional imperative on the wards to minimize length of stay.
The major public hospitals bear the teaching function on behalf of the whole health system, including the private sector. They also provide a range of health services that currently do not sit comfortably within a variable casemix-based payment model. Hence the basic model has been augmented by a set of fixed payment grants.
Compared to the other States, South Australia has a higher bed provision (especially in the rural and remote regions), and a higher age-standardised level of inpatient activity (see Box 2). This is offset by a lower average length of stay and cost per casemix-adjusted separation. Medical and nursing staff are more numerous but their salary rates are lower.
Box 2: Summary of South Australian public hospital statistics compared to Australia as a whole.
Source: Summarized from tables above.
The bed provision and inpatient activity levels may well be associated with South Australia having the nation's oldest population and an adverse socio-economic status (SES) profile. The higher rural and remote bed provision may also reflect the greater distance between settlements.
Casemix classification provides an opportunity, although the information is not as yet not fully available in the public domain because of commercial confidentiality, to examine factors influencing hospital performance, not merely those internal to the hospital production process, but also external social and environmental factors impinging on the degree of risk amongst presenting patients.
Conclusion
The South Australian experience of casemix-based funding for public hospitals has illustrated how the process by which the benchmark price is set can be as important as the casemix classification system itself in determining the hospital budget. Finding ways to increase community and provider involvement in the arrangements for The routine use of a casemix classification for all patients has enhanced the ability of both funders and providers to analyse factors affecting hospital performance. Perhaps the full potential of the signals for more efficient service delivery has yet to be realised. Partly this is due to the complexity of the classification, and to the need to insert into the calculations adjustment factors and fixed payment grants to take account of the complex environment of any major public hospital. The impact on hospital performance of socio-economic and demographic factors external to the hospital deserves more regard.
There is now an explicit focus on the amount of therapeutic activity rather than as previously on resource inputs, but relating resource use to the achievement of health outcomes still has a long way to go. Meanwhile, it would be worth confirming that the value of the information obtained has outweighed the transaction costs incurred in casemix funding. On-going challenges include involving the community more directly in the use of this information for setting priorities, and incorporating explicit quality benchmarks more directly into the actual funding process.
